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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 7-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US 20030107300) in view of Mizusawa (US 6778029). 

3. With respect to claim 7, Nakamura et al. discloses a piezoelectric electroacoustic 
transducer (Fig 1) comprising: a substantially square piezoelectric diaphragm (item 1) 
arranged to be vibrated in a thickness direction of the diaphragm by applying an 
alternating signal to lead electrodes thereof (Paragraph 14); a casing (item 10) including 
a supporting portion disposed on an inner circumference of the casing (Fig 1), the 
supporting portion supporting an outer circumference of said piezoelectric diaphragm 
(Fig 9); first and second terminals (items 11a and 12a) that are fixed to said casing so 
that inner connecting portions are exposed on said inner circumference of the casing 
(Fig 10); and conductive adhesives (items 14a and 14b) electrically connecting the lead 
electrodes of the piezoelectric diaphragm and the inner connecting portions of the first 
and second terminals (Fig 10); wherein one of said conductive adhesives is arranged 
between the inner connecting portion of said first terminal and one of the lead 
electrodes near one corner of said piezoelectric diaphragm (Fig 10); the other 
conductive adhesive is arranged between the inner connecting portion of said second 



Application/Control Number: 10/562,581 Page 3 

Art Unit: 2834 

terminal and the other lead electrode near another corner of said piezoelectric 
diaphragm which is adjacent to the one corner of said piezoelectric diaphragm (Fig 1 0). 

Nakamura et al. does not disclose expressly that the corner and the another 
corner of the piezoelectric diaphragm are disposed at opposite ends of one side of the 
piezoelectric diaphragm, or that the piezoelectric diaphragm and the conductive 
adhesive are arranged such that the displacement of vibrations of the piezoelectric 
diaphragm is circular. 

Mizusawa teaches a piezoelectric transducer in which the corner and the another 
corner of the piezoelectric diaphragm are disposed at opposite ends of one side of the 
piezoelectric diaphragm (Figures 2, 38, and 5B). 

The claim language "such that the displacement of vibrations of the piezoelectric 
diaphragm is circular" is functional language, and does not positively recite any 
structural elements; therefore, as the combination of Nakamura et al. and Mizusawa 
discloses each of the claimed structural elements, that combination would perform the 
same functions. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the terminal configuration of Mizusawa et al. with the piezoelectric 
electroacoustic transducer of Nakamura et al. for the benefit of simplifying the means of 
connection to the piezoelectric diaphragm by allowing all of the connections to be made 
at the same end of the device. In addition, it has been held that merely shifting the 
location of the parts of a device is obvious {In re Kuhle, 1 88 USPQ 7); therefore, at the 
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time of invention, it would have been obvious to a person of ordinary skill in the art to 
rearrange the lead electrodes such that they are at the same end of the device. 

4. With respect to claim 8, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that the location of one of said conductive adhesives faces the location of 
the other conductive adhesive across said piezoelectric diaphragm (Fig 10). 

5. With respect to claim 9, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Mizusawa 
discloses that the location of one conductive adhesive and the location of another 
conductive adhesive are on one side of said piezoelectric diaphragm and near corners 
at both ends of the one side (Fig 2, 3B, or 5B). 

6. With respect to claim 10, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that said piezoelectric diaphragm includes a quadrilateral piezoelectric 
member (item 1a) in contact with a quadrilateral metallic plate (item 2), wherein one of 
said lead electrodes is disposed on the surface of the piezoelectric member, and 
another of said lead electrodes is the metallic plate (Fig 3). 

7. With respect to claim 1 1 , the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that said piezoelectric diaphragm includes a plurality of piezoelectric 
ceramic layers (items 1a and 1b) sandwiching an inner electrode (item 4), said 
piezoelectric diaphragm including principle surface electrodes (items 2 and 3) on 
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principle surfaces of the front and back sides of said piezoelectric diaphragm (Fig 3), 
wherein one of said lead electrodes is connected to the inner electrode and the another 
of said lead electrodes is connected to the principle surface electrodes (Fig 3). 

8. With respect to claim 12, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that an elastic adhesive (items 13 a and 13c) is applied directly between 
the piezoelectric diaphragm and an inner connecting portion of one of said first and 
second terminals, and the conductive adhesive is disposed over the elastic adhesive so 
as to indirectly connect said inner connecting portion and said piezoelectric diaphragm 
(Fig 10). 

9. With respect to claim 13, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that the casing includes a receiving step (see figure below, figure 8 from 
Nakamura et al.) having a height lower than the supporting portion and a predetermined 
space between the receiving step and the bottom surface of the diaphragm (Fig 8). 
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10. With respect to claim 14, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses an elastic sealant in a space between an entire circumference of the 
diaphragm and an inner circumference of the casing (item 15). 

1 1 . With respect to claim 15, the combination of Nakamura et al. and Mizusawa 
discloses a piezoelectric electroacoustic transducer according to claim 7. Nakamura et 
al. discloses that the casing includes a groove (Fig 9, item 10g) and a wall (item 1 0h) 
arranged to prevent flow of the elastic sealant to a bottom wall of the casing (Fig 9). 

12. With respect to claim 16, Nakamura et al. discloses a piezoelectric 
electroacoustic transducer (Fig 1 ) comprising: a quadrilateral piezoelectric diaphragm 
(item 1) arranged to be vibrated in a thickness direction of the diaphragm by applying an 
alternating signal to lead electrodes thereof (Paragraph 14); a casing (item 10) including 
a supporting portion disposed on an inner circumference of the casing (Fig 1), the 
supporting portion supporting an outer circumference of said piezoelectric diaphragm 
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(Fig 9); first and second terminals (items 11a and 12a) that are fixed to said casing so 
that inner connecting portions are exposed on said inner circumference of the casing 
(Fig 10); and conductive adhesives (items 14a and 14b) electrically connecting the lead 
electrodes of the piezoelectric diaphragm and the inner connecting portions of the first 
and second terminals (Fig 10); wherein one of said conductive adhesives is arranged 
between the inner connecting portion of said first terminal and one of the lead 
electrodes near one corner of said piezoelectric diaphragm (Fig 10); the other 
conductive adhesive is arranged between the inner connecting portion of said second 
terminal and the other lead electrode near another corner of said piezoelectric 
diaphragm which is adjacent to the one corner of said piezoelectric diaphragm (Fig 10); 
the casing includes four supports portions arranged at four inner corners of the casing 
(Fig 1 and Paragraph 47); and four corners of the diaphragm are supported by the four 
support portions of the casing (Fig 1 and Paragraph 47). 

Nakamura et al. does not disclose expressly that the corner and the another 
corner of the piezoelectric diaphragm are disposed at opposite ends of one side of the 
piezoelectric diaphragm, or that the piezoelectric diaphragm and the conductive 
adhesive are arranged such that the displacement of vibrations of the piezoelectric 
diaphragm is circular. 

Mizusawa teaches a piezoelectric transducer in which the corner and the another 
corner of the piezoelectric diaphragm are disposed at opposite ends of one side of the 
piezoelectric diaphragm (Figures 2, 38, and 5B). 
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The claim language "such that the displacement of vibrations of the piezoelectric 
diaphragm is circular" is functional language, and does not positively recite any 
structural elements; therefore, as the combination of Nakamura et al. and Mizusawa 
discloses each of the claimed structural elements, that combination would perform the 
same functions. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the terminal configuration of Mizusawa et al. with the piezoelectric 
electroacoustic transducer of Nakamura et al. for the benefit of simplifying the means of 
connection to the piezoelectric diaphragm by allowing all of the connections to be made 
at the same end of the device. In addition, it has been held that merely shifting the 
location of the parts of a device is obvious (In re Kuhle, 1 88 USPQ 7); therefore, at the 
time of invention, it would have been obvious to a person of ordinary skill in the art to 
rearrange the lead electrodes such that they are at the same end of the device. 

1 3. With respect to claim 25, the claimed subject matter therein corresponds to that 
of claims 7 and 16; therefore, claim 25 is unpatentable over Nakamura et al. in view of 
Mizusawa as in claims 7 and 16 above. 

14. With respect to claims 1 7-24 and 26-33, the claimed subject matter therein 
corresponds to that of claims 8-15; therefore, claims 17-24 and 26-33 are unpatentable 
over Nakamura et al. in view of Mizusawa as in claims 8-1 5 above. 

Response to Arguments 

1 5. Applicant's arguments filed 23 April 2008 have been fully considered but they are 
not persuasive. Applicant argues that neither Nakamura et al. nor Mizusawa disclose 
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that the displacement of the vibrations is circular. However, the claim language "such 
that the displacement of vibrations of the piezoelectric diaphragm is circular" is 
functional language, and does not positively recite any structural elements; therefore, as 
the combination of Nakamura et al. and Mizusawa discloses each of the claimed 
structural elements, that combination would perform the same functions. 
16. In response to applicant's argument that Mizusawa is nonanalogous art, it has 
been held that a prior art reference must either be in the field of applicant's endeavor or, 
if not, then be reasonably pertinent to the particular problem with which the applicant 
was concerned, in order to be relied upon as a basis for rejection of the claimed 
invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this 
case, both Nakamura et al. and Mizusawa are both directed to piezoelectric devices, in 
which a piezoelectric layer is situated between two electrodes with a signal applied 
between those electrodes to generate vibrations in the piezoelectric layer, and are 
therefore in the same field of endeavor. Applicant also argues that a proper motivation 
has not yet been set forth. However, it would be obvious to combine the teachings of 
these two references as described above for the benefit of simplifying the means of 
electrically connecting the device, as connections would only need to be made to a 
single side of the device. This would simplify the means of connection by only needing 
to extend the inner connections (items 1 1 a and 1 2a), to one end of the device. In 
addition, it has been held that merely shifting the location of the parts of a device is 
obvious {In re Kuhle, 188 USPQ 7); therefore, at the time of invention, it would have 
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been obvious to a person of ordinary skill in the art to rearrange the lead electrodes 
such that they are at the same end of the device. 

Conclusion 

1 7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Takeshima et al. (US 2003/0015942) discloses a piezoelectric 
electroacoustic transducer in which the displacement of vibrations is circular (Fig 1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 
(571 )272-8932. The examiner can normally be reached on Monday thru Thursday 7:00- 
5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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